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XXII. Experiments made to determine the pofthe and rehtivi 
^lantities of Moijiure ah/orbed from the Atmofphere by various 
Suhfiances^ under fmilarCircumJiances, By Sir Benjamin 
Thompfoii, Knt, F. R, -51 j communicated by Charles Blag- 
den, M. D. Sec. R^ Sa 




Read March 22, I'jBy. 

EING engaged in a coiirfe of experiments, upon the 
conducing powers of various bodies with refpect to heat^ 
and particularly of fuch fubftances as are commonly made ufe 
of for cloathing, in order to fee if I could difcover any rela- 
tion between the conducting powers of thofe fubflances, and 
their power of abforbing moifture from the atmofphere, I made 
the following experiments. 

Having provided a quantity of each of the under mentioned 
fubftances, in a ftate of the moft perfed cleannefs and purity^ 
I expofed them, fpread out upon clean China-plates, twenty- 
four hours in the dry air of a very warm room (which had 
been heated every day for feveral months by a German ftove), 
the laft fix hours the heat being kept up to 85'' of Fahrenheit's 
thermometer; after which I entered the room with a very 
accurate .balance, and weighed equal quantities of thefe various 
fubftances, as expreffed in the following table. 

This being done, and each fubftance being equally fpread 
out upon a very clean China plate, they were removed into a 
very large uninhabited room upon the fecond floor, where they 

were 
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were expofed 48 hours, upon a table placed in the middle of 
the room, the air of the room being at the ^temperature of 
45° F. ; after which they were carefully weighed (in the room) 
and were found to weigh avS under mentioned. 

They were then removed into a very damp cellar, and placed 
upon a table, in the middle of a vault, where the air, which 
appeared by the hygrometer to be completely fat u rated with 
moifture, was at the temperature of 45^ F. ; and in this fitua-^ 
tion they were fufFered to remain three days and three nights, 
the vault being hung round, during all this time, with wet 
ilinen cloths, to render the air as damp as poJSible, and the 
door of the vault being (hut. 

At the end of the three days I entered the vault, with the 
balance, and weighed the various fubftances upon ther ipot, 
when they were found to weigh as is exprelfed in the third 
column of the following table. 

Weight after 
The various fubilances, 'being dried 24 

hours in a 
hot room. 



Weight after 

being expofed 

48 hours in a 

cold, uninha- 



Weight after be- 
ing expofed 72 
hours in a damp 
cellar* 



Pts. 

1000 

1000 
1000 

1000 
1000 



Sheep's wool •« ^ 

Beaver's fur -^ - 

The fur of a Ruffian hare 

Eider down — -» 

JRaw, fingle thread 

^^^^ iRavelings of white taffety looo 

-. /Fine lint - lOOO 

Lmen ^ 

\RaveIings of fine linen 1000 - 
Cotton wool - 1000 *- 

Silver wire, very fine, gilt, andl 

flatted, being the ravelings of f lOO'O — 

gold l^ce — •« J 
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bited room, 

WiiM nil I ml Ml jimiit iiillHim* 

Pts. 

1084 
1072 
1055 
1067 

10:57 
1054 
2046 
1044 
1043 

1006 



Pts, 

1163 

Ills 
ma 
1107 
1 103 
1 102 
1082 
1089 

1000 



N.B. 
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N, B^ The weight made life of in thefe experiments was that 
of Cologne, the parts or leaft divifions being rr^^i.^^ part o# 
a mark, Gonfequently looo of thefe parts make about 52 1 
grams Troy, 

I did not add the fiiver wire to the bodies above mentioned 
from any idea that that fubftance could pollibly imbibe moiftu re 
from the atmofphere ; but I was willing to fee whether a^ 
metal, placed in air faturated with water, is not capable of 
receiving a fmall addition of weight from the moifture attra6ted' 
by it, and attached to its furface; from the refult of the 
experiment, however, it Ihould feem that no fuch attradioa 
fubfifts between the metal I made ufe of, and the watery vapour 
diffolved in air. 

I was totally miftaken in my conjedures relative to the refults 
of the experiments with the other fubftances. As linen h 
known to attract water with fo much avidity ; and as, on the 
contrary, wool, hair, feathers, and other like animal fubftances, 
are made wet with fo much difficulty, I had little doubt but that 
linen would be found to attract moifture from the atmofphere 
with much greater force than any of thofe fubftances ; and 
that, under fimilar circumftances, it would be found to contain 
much more water : and I was much confirmed in this opinion 
upon recoUefting the great difference in the apparent dampnefs 
of linen and of woollen clothes, when they are both expofed to 
the fame atmofphere* But thefe experiments have convinced 
me, that all my fpeculations were founded upon erroneous 
principles. 

It fhould feem, that thofe bodies which are the moft eafily 
wet, or which receive water, in its unelaflic form, with the 
greateft eafe, are not thofe which in all cafes attract the watery 
vapour diflolved in the air with the greateft force* 

Perhaps 
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iPerhaps the apparent dampnefs of linen, to thetdiichj irifes 
*more from the eafe with which that fiibftance parts with the 
water it contains, than from the quantity of water it a(3:ually 
^holds : in the fame manner as a body appears hot to the touch, 
in confequence of its parting freely With its heat^ while ano- 
ther body, which is adually at the fame temperature, but 
which witholds its heat with greater obftinacy, alfefls the 
ienfe of feeling mxich lefs violently. 

It is well known, that woollen clothfes, fuch is flannels, &c> 
worn next the Ikin, greatly promote infenfible perfpiration* 
May not this arife principally from the ftrong attra(^ion %¥hich 
fubfifts between wool and the watery vajpour which is conti- 
nually iffuing from the human body \ 

That it does not depend entirely upon the warmth of that 
covering, is clear ; for the fame degree of warmth, produced by 
wearing more cloathing of a different kind, does not prodaae 
the fame effe£t. 

The perlpiration of the human body being abforbed by a 
covering of flannel, it is immediately diftributed through the 
whole thicknefs of that fubftance, and by that meians expofed 
by a very large furface to be carried off by the atmofphere ; 
and the lofs of this watery vapour^ which the flannel fuftains 
on the one fide, by evaporation^ being immediately reftored 
from the other, itt confequence of the ffrong attradion be- 
tween the flannel and this vapour, the pores of the Ikin are 
difencumbered, and they are continually furrounded by a dry,, 
warm, and falubrious atmofphere. 

I am aftonifhed, that the cuftom of wearing flannel next the 
i^in fhould not have prevailed more univerfally. I am confi- 
dent it would prevent a multitude of difeafes ; and I know of 

N n a nd 
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no greater luxury than the comfortable fenfation which arifes 

froii> wearing it,, efpecially after one is a little accuftomed^ta^ 

9 
It. 

It is a miflaken notion^ that it is too warm a cloathing for 
fummer. 1 have worn it in the hotteft climates, and in all 
feafons of the year, and never found the leafl: inconvenience 
from it. It is the w^arm bath of a^ perfpiration confined by a 
luien fliirt, wet with fweat, which renders the fummer heats, 
of fouthern climates fo infupportable ; but flannel promotes 
perfpiration, and favours its evaporation ; and evaporation, as^ 
is well known, produces pofitive cold. 

I firft began to w^ear flannel, not from any knowledge whicb 
I had of its properties, but merely upon the recommendatioa 
of a very able phylician (Sir Richard Jebb) ; and when I 
began the experiments of which I have here given an account,. 
I little thought of difcovering the phyiical caufe of the gpod 
effeds which I had experienced from it; nor had I the.moft 
diftant idea of mentioning the circumftance. I>fhall be happy, 
however, if what I have faid, or done, upon the fubje£t, 
Ihould induce others to make a trial of what I have fo long 
experienced with the greateft advantage, and which, I am con« 
fident, they will find to contribute greatly to health, and con- 
fequently to all the other comforts and enjoyments of life« 

I fhall then think thefe experiments, trifling as they may 
appear, by far the mofl: fortunate, and the raoft important ones 
I have ever made. 

With regard to the original. obje£l of thefe experiments, the 
difcovery of the relation which I thought might pofl^bly fub- 
iift between the warmth of the fubftances in qpeftion, when 
made ufe of as cloathing^ and their powers of attrading 

I moifture 
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niblfture from the atmofphere; or, in other words, between 
the quantities of water they contain, and their conducing 
powers with regard to heat; I could not find that thefe pro^ 
perties depended in any manner upon, or were in any way 
GonneiSted with, each other. 

The refult of my experiments upon the conducing powers 
#f thefe fubftances, I referve for a future communication* 
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